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which is 3-(1-hydroxy-pentylidene)-5-nitro-3H-benzofuran-2-one, a process for the preparation and use of the com- 
pound corresponding to formula (I) or its tautomeric form (II), a process for the preparation and use, particularly for the 
production of synthesis intermediates. 
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f»T ] T« ent inVenti ° n relat6S t0 3 - (1 - h y drox y-P ent y"dene)-5-nitro-3H-benzofuran-2-one and to its ketonic 

tautomer form 3-(1 -oxo-pentyl)-5-nitro-3H-benzofuran-2-one Ketonic 

[0002] 3-(1 -hydroxy-pentylidene)-5-nitro-3H-benzof uran-2-one is a new compound which may be used as a svnthe- 
s,s .ntermediate. In particular, it may be converted to 2-buty.-5-nitrobenzofuran by hydrolysis de^oxy.adon and 

10 irnlgTolorra (V nVemi0n Pr ° VideS ' theref ° re ' 3 -< 1 - h y drax V-P e ^ id -)-5-n ft ro- 3 H- b enzofuran.2-one corre- 
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and its ketonic tautomer form, 3-(1-oxo-pentyl)-5mitro-3H-benzofuran-2-one corresponding to formula 
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C-CH 2 -CH 2 -CH 2 -CH 3 
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K 0 a°nd fJlSS^^^^ 3 ^ "» " the corresponding to formu.a 

35 t [ 2om e r^nn ,he PreSe ?,I inVenti ° n Pr ° VideS thS USe ° f the com P°^° corresponding to formula (I) or its ketonic 
n oaZ LrTh* ° 88 3 ! y 6S,S mtemiediate - P articular V f ° r the preparation of active pharmaceutic! principles 
mS ™i PreS ? lnV T tl0n Pr ° VideS C ° mP0Und C °™SP™*°9 to formula (I) and the preparation tnereof 
[0006] This preparat.on is characterised in that 5-nitro-3H-benzofuran-2-one is reacted at a temperature above 30-C 

40 Tit™ T anhydr !f e and 3 Sa,t ° f Peman ° iC 3Cid ' 0pti0nal1 ^ in the P^sence of pentano TcW tne the riulci 
40 reaction mixture is acidified, and then the expected product is isolated resulting 
This method of operating constitutes an improvement to the process described by J N Chatteriea J Indian rh«m 
Soc. Vol. 33 no. 3, 1956, p. 175-182 and J. Indian Chem. Soc Vol. 34, no.4, 1957 p 299 305 
I.^, , TT eme ? t t0 Pr ° CeSS relatSS t0 lhe acidiftea ti°r. of the reaction mixture at the end of the reaction which 

- . TwTZXZV^T* product A second — re,ates to - — - - 

[0007] Under preferential conditions for carrying out the process according to the invention 1 mole of 5-nitro-3H 
benzof uran-2-one ,s reacted with 1 to 5 moles of pentanoic anhydride, 0. 1 to 2 moles of a sal, of pentanoic add and 
isled 7de e sir°ed Pentan0iC ^ "* M9 ^ * 3ddified ' and the " 'he expected product is 

50 3TbtLo? der f erpreferentialcondi,ionsfo ^ 

the msu^n t° ne 18 *° m0l6S ° f Pentan ° iC anhydride and one ™ le ° f * of pentanoic acid then 

the resulting reaction mixture is acidified, then the expected product is isolated 

Ed!!!, ll thS imp,em f ntatio " of the Process according to the invention, the sal, of pentanoic acid may be a salt of 

* rZd=^ 

En!?. '?J he ,m P' 6men t ati o n of the process according to the invention, the resulting reaclion mixture is brouaht into 
finaSul 3 " 3 S 3Cid Wi " bS PrefSrabV di ' Ute SU ' fUriC add; ind6ed - " P-"»* better -every ol ^he exacted 
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Still under preferential conditions for carrying out the process, the crude product obtained may be rec rystal I is ed in an 
acid. This acid will be advantageously acetic acid. 

[0011] The present invention also provides the use of the product corresponding to formula (I) or its tautomeric form 
(II) for the production of synthesis intermediates. In particular, it provides the production of 2-butyl-5-nitro-benzofuran- 
2-one which may act as an intermediate in the synthesis of an antiarrhythmic agent, dronedarone. 
[0012] The examples below will permit a better understanding of the invention. 

EXAMPLE 1 

[0013] The following are charged to a three-necked flask: 

478.7 g (2.57 moles) of pentanoic anhydride 
131 .3 g (1 .285 moles) of pentanoic acid 

81 .6 g (0.771 mole) of sodium carbonate 

230 g (1 .285 moles) of 5-nitro-3H-benzofuran-2-one 

and the mixture is raised to a temperature of 80°C for a period of 6 hours, with stirring. 
The mixture is cooled to 20°C and the following are added gradually within 15 minutes: 

377.8 g (0.771 mole) of sulfuric acid diluted to 20%. 
The temperature of the mixture rises to about 40°C. 

The suspension is then cooled to 20°C and the precipitate is filtered. It is washed with 250 ml of deionised water 
then with 250 ml of heptane. 

After oven drying under reduced pressure at 60°C, a crude product with a purity of 95% is obtained. 
Pure 3-(1-hydroxy>pentylidene)-5-nitro-3H-benzofuran-2-one is obtained by recrystallisation in acetic acid. 

[0014] The analysis of the product is as follows: 



Melting point 


164°C (DSC) 


Elemental analysis (theoretical) 


C 59.1% (59.3%), H 5.0% (4.9%) : N 5.4% (5.3%) 


NMR(H) 


200 MHz 


Solvent 


DMSO 



5= 0.90 ppm 


Triplet 


J = 7.1 Hz 


3H 


6=1 .37 ppm 


Multiplet 




2H 


6=1 .60 ppm 


Multiplet 




2H 


5= 2.94 ppm 


Triplet 


J = 7.9 Hz 


2H 


5 = 7.30 ppm 


Doublet 


J H7-H6 = 8 9 Hz 


1H 


6 = 8.05 ppm 


Quadruplet 


J H6-H7 = 89 Hz i J H6-H4 = 2 3 Hz 


1H 


5 = 8.38 ppm 


Doublet 


J H4-H6 = 2.3 HZ 


1H 



EXAMPLE 2 

[001 5] The following are charged to a three-necked flask: 

96 g (1 .6 moles) of 1 00% acetic acid 
49 g (0.2 mole) of 40% sulfuric acid 

26.3 g (0.1 mole) of 3-(1 -hydroxy-pentylidene)-5-nitro-3H-benzofuran-2-one. 

The mixture is brought to reflux, with stirring, over a period of 8 hours, the internal temperature being in the vicinity of 
116°C. 

An orange-coloured solution is gradually obtained with the liberation of gas. 

The solution is cooled to ambient temperature and 50 g of water are added, then the solution is extracted twice under 
hot conditions with 140 g of heptane. 
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The combined organic phases are treated with 250 g of water and the pH is adjusted to 8 by adding a 30% potash 
solution (about 20 ml), then the aqueous phase is drawn off. P 
The separated organic phase is then dried by azeotropic distillation of water then the solvent is removed by distillation 
and the resulting oil is heated under reduced pressure in order to remove the traces of solvent 
A slightly yellow oil which crystallises at ambient temperature is thus obtained 

The 2-butyl-5-nitrobenzofuran obtained has a purity (high pressure liquid chromatography by external standardisation 

Z^ e oZi t;tT 5 % standa ^ 9reater than 98% and a residuai amount ° f heptane > » ^ *~ 

The NMR (H) spectrum 200 MHz (solvent: DM SO) is as follows: 



6 - 0.90 ppm 


Triplet 


J = 7.2 Hz 


3H 
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Multiplet 
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6 = 2.80 ppm 
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2H 


6 = 6.80 ppm 
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J H7H6 =9 Hz 
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Doublet of Doublet 


J H6H7 =9 Hz; J H6H4 = 2.3Hz 
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6 = 8.47 ppm 


Doublet 


J H4H6 = 23 HZ | 
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Claims 



1. 3-^1-hydroxy-pentylidene)-5-nitro-3H-benzofuran-2-one, corresponding to formula (I), and3-(1-oxopentyl)-5-nitro- 
3H-benzofuran-2-one, its ketonic tautomer form, corresponding to formula (II) 
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2. A process for the preparation of the two compounds of claim 1 , characterised in that 5-nitro-3H-benzofuran-2-one 
is reacted, at a temperature above 30«C, with pentanoic anhydride and a salt of pentanoic acid, optionally in the 
presence of pentanoic acid, then the resulting reaction mixture is acidified, and then the expected product is iso- 



55 



A process according to claim 2, characterised in that 1 mole of 5-nitro-3H-benzofuran-2-one is reacted with 1 to 
fh« h S P «r an ° iC anh * dridG ' 01 to ^ moles of a salt of pentanoic acid and 0 to 1 .5 moles of pentanoic acid 
then the resulting reaction mixture is acidified and then the expected product is isolated. 



4. A process according to claim 2 or 3, characterised in that 1 mole of 5-nitro-3H-benzofu 



ran-2-one is reacted with 
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2 moles of pentanoic anhydride and 1 mole of a salt of pentanoic acid, then the resulting reaction mixture is acidified, 
and then the expected product is isolated. 

A process according to one of claims 2 to 4, characterised in that the salt of pentanoic acid is the salt of sodium, 
potassium or a salt of tertiary amine. 

A process according to one of claims 2 to 5, characterised in that the salt of pentanoic acid is produced extempo- 
raneously from pentanoic acid and a base. 

A process according to one of claims 2 to 6, characterised in that the salt of pentanoic acid is produced in situ from 
pentanoic acid and sodium carbonate. 

A process according to one of claims 2 to 7, characterised in that the reaction mixture is acidified with sulfuric acid. 

A process according to one of claims 2 to 8, characterised in that the expected compound (I) or its tautomeric form 
(II) is purified by recrystallisation in acetic acid. 

0. The use of the compounds of claim 1 for the production of synthesis intermediates. 

1. The use of the compounds of claim 1 for the production of 2-butyl-5-nitrobenzofuran-2-one. 
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